ELECTRIC 
RADIO 


celebrating a bygone era 


: June 2019 


ELECTRIC RADIO" 


Published Monthly by Symbolic Publishing Company, LLC 
PO Box 242, Bailey, Colorado 80421-0242 
United States of America 
Copyright 2019 by Symbolic Publishing Company, LLC 


All rights to this work are reserved. Except for use in any review, the reproduction 
or utilization of this work, in whole or in part in any form by any electronic, 
mechanical or other means, now known or hereafter invented, including 
xerography, photocopying and recording, or in any information storage or retrieval 
system, is forbidden without written permission. Any commercial product or tool 
mentioned in Electric Radio™ is either a copyright or a trademark of the respective 
company. 


Printed by Southwest Printing Inc., Cortez, CO 
Periodicals Postage Paid at Cortez, CO 
USPS no. 004-611 
ISSN 1048-3020 


Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), David Ishmael 
(WA6VVL), Joe Long (WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner 
(W6MAB), D.S. “Jeep” Platt (K3HVG), Mike Murphy (WU2D), Larry 
Will (W3LW), George Misic (KE8RN), Dave Gordon-Smith (G3UUR), 
Pat Griffin (AA4PG), Phil Legate (ACQ@OB) 


Editor’s Comments 


About This Month’s Cover Photo 

Jeff Parker (AE6SD) says that “Finally after a 
year of procrastination, I drove down to Los Altos 
to visit Bjorn to pick up his Swedish CT-450 
transmitter. Bjorn called it “The Worlds Biggest Sp 
Heathkit.” He has a friend in Sweden that had sia 
three of these. Bjorn said he used to operate one of 
these when he was in the military. He traded some other com gear and his buddy 
_ shipped this to him from Sweden. Probably the only one in the US. The reason 
Bjorn called this the world biggest Heathkit was because he completely disassembled 
the entire unit and had it repainted. He did some power supply work and checked 
for all the voltages but never put it on the air. 

The output power is specified at 450 watts. The unit is basically three individual 
transmitters sharing a common power supply. There is one high level AM 
modulator than can be switched between each RF deck. Three individual RF 
output jacks and three individual Exciters for drive.. Finals are two 813s in parallel 
modulated by a pair 813s. one unit can be AM modulated while the other two units 
can operate CW only, in any combination. 11 meters and a crate load of 807s.” 

We will have more information on this rare transmitter in another issue of 
Electric Radio a little later this year! 


73, Keep Those Filaments Lit! NODMS 
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to Jeff Parker (AEGSD). 
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Restoration of a Collins Type 150 Transmitter 


By Larry Pinkston, KDHHK 
Cedar Rapids, IA 


Inr@pinkston.org 


It was a considerable honor to be asked 
to restore a vintage item known to be part 
of Collins Radio history. This item, by 
description and observation, is identified 
as a 150A/B, an HF transmitter of the 
period associated with the Admiral Byrd 
expedition to the Antarctic. It came by 
way of a donation to the Collins Radio 
Museum located in Cedar Rapids. Other 
than an engraved identification on the 
10A exciter and 3A final amplifier rack 
panels, no other identification, serial 
numbers, or dates were found on any of 
the equipment. A 150A version would be 
designated for CW and a 150B version 
would be for the AM mode. An inventory 
list of delivered items for the restoration 
breakdown is as follows: 
¢ Model 10A Crystal Oscillator/Exciter 
Unit 

¢ Model 3A RF Power Amplifier Unit 

¢ Model 500AX (similar) Power Supply 
Unit 

¢ Meter Panel Incorporating 3 Meters 
Identified for the 10A Exciter 

¢ Meter Panel Incorporating 2 Meters 
Identified for the 3A Final Amplifier 

¢ Meter Panel Incorporating 3 Meters 
Identified for a Modulator Unit (Not 
Supplied) and Filament Voltages of 
High Power Amplifier Tubes 

¢ Control And Switch Panel Identified 
for a1200B Type High Voltage Power 
Supply (Not Supplied) 

¢ Blank 19 Inch Composite Panel 

¢ A 4-pin Coil Form for the 10A Exciter 
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Figure 1: This is the finished Collins 
Type 150 transmitter that was restored 
by the author. The Byrd Expedition of 
1933-1934 used radio equipment 
designed and built by Art Collins in 
Cedar Rapids, Iowa. Collins was selected 
by Byrd because of Mr. Collins’ well 
known success in working the 1925 
National Geographic MacMillan Arctic 
expedition, which began the Collins 
radio legend. 
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eA 5Z3 Vacuum Tube Rectifier for the 

500AX Power Supply 
°60 Inch High Equipment Rack, 

Identical to that Supplied for a 

Production Type 150 Transmitter — 

Example: Documented Photo of 

Those Supplied for the Byrd 

Expedition 

Ground Rules 

In order to begin this project, a set of 
ground rules were written and approved. 
Since the goal of the project is to provide 
a museum quality unit of the same vintage 
and visual impact for an approximate 
production date of 1933, no significant 
mechanical or circuit alterations are to be 
made. The general construction is noted 
as rough and not standardized for 
repeatable methods. It appears to have 
been unaltered since the production era, 
however, due to consistency of device 
types, soldering, and lack of additional 
holes or altered hardware. In the 
restoration process, the unit assemblies 
will be dismantled, cleaned, filled or 
resurfaced/painted as needed, and then 
finished to match the assumed original 
configuration. A functional restoration 
will be desired, but only executed to a 
degree that will not violate the 
configuration as found or otherwise could 
not be backed out to maintain that 
configuration. Meters and displays will 
be similarly restored, as well as returned 
to function and calibrated to a reasonable 
level. 

Getting Started 

At the beginning of this project, it was 
of interest to note both electrical and 
mechanical design implementations of 
that era that were used to arrive at the 
goal of HF signal transmission. One of 
the primary observations noted is that 
little design effort was given to shielding, 
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bonding, or grounding methods that 
would be fundamental to a modern 
project of this type. Another observation 
is with regard to lumped and distributed 
constants in the electrical design leading 
to parasitic issues. A considerable amount 
of unmatched or mismatched signal 
transmission and lack of common signal 
return was noted. There appears to be 
considerable vulnerability to stray 
coupling. These conditions probably lead 
to the somewhat complex neutralization 
methods required to establish stability. 

Finally, there appears the presence of 
what today would be considered safety 
issues. A lethal uninsulated power supply 
voltage appears on a filter capacitor can 
above the chassis of the 500AX power 
supply and ungrounded control shafts 
appear within potential reach of an 
operator. The presence of insulated 
control knobs and recessed set screws is 
required to prevent the operator from 
coming in contact with both high voltage 
and conducted radio frequency at tuning 
locations. In all, this appeared to be an 
era where HF transmitting design was 
“finding itself” and design hurdles had to 
be tackled as they appeared. 

During the restoration, a series of 
photographs having reasonable resolution 
were taken and schematics were drawn. 
Resources on the Collins Museum web 
site provided schematics of similar design 
that could be modified to incorporate the 
configuration with high clarity and 
accuracy. The 500AX power supply and 
the 60-inch equipment rack were dealt 
with first. The power supply is 
constructed on a steel chassis and had 
undergonea considerable amount of what 
appeared to be moisture exposure in 
previous usage or storage, leading to 
surface rust and rust-pitted areas. 
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Protected spaces 
under transformers 
and below the chassis 
were found that could 
be used to provide a 
paint match for a 
complete refinish. 
Krylon = Original 
Chrome Aluminum 
paint was found to 
provide a very close 
match. This coating 
has also been used in 
previous restorations 


> 


with great success. 
One lesson learned is 
that a finish like this 
undergoes two curing 
stages. One is fast and 
allows careful 
handling within two 
to four hours. One is 
slow (a week or more) 
and leaves the surface 
subject: (wom easy 
scratching until it 
finally sets. 

All of the 
transformer housings 
and “bells” had to be 
removed, sanded, and 
re-sprayed with good 
quality, flat-black 
paint. Most of the 
wiring and insulation 
was salvageable. Since 
this type of cloth insulated wire in not 
currently available, the few runs that 
needed replacement were from a newer 
vintage, but “hidden” from view inside 
of other salvaged wire bundles. Cable 
lacing in an identical pattern to the 
original was restored. All resistors were 
found to be open, however, could be 
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Figure 2: As found, the 500AX power supply was complete 
but in rough condition and needed much work to restore. 


like it has just left fabrication at Cedar Rapids. 


replaced with period-compliant types and 
correct values. The power supply was 
tested by bringing up the voltage slowly 
over the period of a week using a Variac 
in approximately 10 to 20-volt AC steps 
and 1 to 2-hour dwell times. No arcing or 
smoke resulted, and the electrolytic 
capacitors appeared to hold charge with 
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intact, which aided its restoration. 
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Figure 4: The Collins 10A “Crystal Control Unit” looked rough but was basically 


COLLINS RADIO TRANSMIT TERS 


CEDAR RAPIDS IOWA. 


| Figure 5: The original 10A schematic drawing was approved by “A A Collins!” 


little leakage. 

The equipment rack was in very good 
mechanical shape, but similarly had to be 
sanded and refinished with flat black 
paint. One significant inconvenience 
encountered was that no female threading 
had been cut in, or possibly had been 
stripped out, where rack panel mounting 
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is performed. This required that nuts be 
inserted behind each rack mount hole, a 
tedious and unrewarding task. To answer 
this, 10/32 swageable threaded inserts 
were placed into each hole and swaged 
into place. This is not period work, 
however, the inserts are hidden from 
view with all panels in place, allowing for 
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POWER AMPLIFIER. 
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COLLINS RADIO TRANSMITTER 


CEDAR RAPIOS 


Figure 6: This schematic is “Design No. 3A, Power Amplifier,” also approved by 


Mr. Collins. 


convenient progress, and considered to 
be an acceptable “violation of the Prime 
Directive” to answer this issue. 

The 10A and 3A units underwent 
similar documentation, dismantling, 
cleaning, refinishing, and a reconstruct- 
type of restoration. Each of these units 
employed aluminum chassis. Each were 
given a detergent and vinegar preparation 
after disassembly, followed by an auto 
polish finish. In some cases, the rough 
construction technique and presence of 
burrs, etc. were dealt with using some 
sanding and “bodywork” methods, but 
only to facilitate reassembly and visual 
impact. Variable capacitors were cleaned 
in vinegar bath, well rinsed, dried, and 
relubricated. Again, all resistors — with 
the exception of one in the 3A amplifier 
— were open. Values and power ratings 
found from other period 
publications for functional test and 
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were 


replacement. All capacitors are of the 
molded-mica variety and appeared to be 
functional. Some random tests were 
performed. All original parts were saved 
for historical accountability. 
Unraveling the Purpose and History 
of this Artifact 
Throughout this restoration effort, a 
curiosity arose as to the purpose and final 
deployment (if any) for this unit. As 
stated, construction appeared to be 
unrefined and not in a category that 
would be considered a mass production 
item by today’s standard. This enters the 
conclusion that this was possibly a 
prototype unit, engineered by Arthur A. 
Collins himself or a close staff employee 
at Collins Radio in that era. It is very 
interesting to note that all of the legacy 
drawings found for this era of product 
line development were checked and 


approved by A. A. Collins. In photographs 
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of field installed and 
later production type 
150A/B units, meters 
required for tuning of 
RF jcirciiits are all 
placed in a row (5 by 
count) on the third 
panel from the top. 
This appears to be for 
easy visual access 
during tune-up 
Operamions.* “/Lhis 
prototype unit places 
these meters on three 
separate panels 
mounted at the third 
(two of the meters) 
and fifth or sixth (three 
meters) positions. In a simulated tune- 
up operation with the unit sitting on the 


final testing. 


floor, it was necessary to read the lower 
meters from a kneeling position for 
accuracy. This is not something that a 
radio operator would find desirable. This 
also leads to the conclusion of this being 
an early-design unit. 
Full Reassembly and Tests 
An inventory of missing components 
was listed in order to facilitate 
reconstruction of the unit as a Collins 
Type 150 transmitter. These are listed as 
follows: 
¢ 1200B - 1000 volt power supply with 
rectifier tubes to power the 3A amplifier 
and the modulator, 
¢30B plate modulator with audio 
amplifier tubes to provide AM 
modulation to the 30A final amplifier, 
¢ Type 203A RF amplifier tube for the 
3A RF final amplifier, 
¢ Two type 47 tetrode tubes for the 10A 
exciter, 
¢ Type 10 (or 210) triode amplifier tube 
for the 10A exciter, 
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Figure 7: The finished 10A is show as it was configured for 


¢ Two type 866 (or equivalent) high 
voltage rectifier tubes, 

¢ Type 45 triode tube to be used for the 
bias rectifier tube in the 500AX power 
supply, 

¢ Two 4-pin coil forms to complete the 
complement of exchangeable coils for 
the 10A exciter, 

¢ Output tuning and antenna coil 
assembly for the 3A power amplifier 
and all rack cable harnessing and 
terminating connectors. 

In the interest of testing functionality 
of this unit as a 150A transmitter, two 
type 47 tubes, two 3B28 tubes (866 
replacements) and two vintage 4-pin 
plug-in coils were procured. A type 203A 
final and types 10 and 45 triodes in 
functional form couldn’t be procured on 
a low budget, so some substitution was 
made to at least test the 10A crystal 
oscillator/exciter function. A solid state 
bias rectifier and filter was fabricated, 
and a type 5763 tube was reconfigured as 
a triode for the output stage. This tube 
has some features that make it suitable 
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for this substitution. 
Cable harnessing was 
fabricated 
rubber insulated test 
lead wire which has a 
period appearance, but 
not as’ the’ cloth 
original would. 14 


gauge stranded cabling 


using 


was used for filament 
wiring to reduce cable 
loss. 

Since the transmit- 
ter was originally 
specified for frequen- 
cies between the 160 
meter and 20 meter 
ham bands, a crystal 
frequency at the upper 
end of the 40 meter 
band was selected for 
test. The three coils 
were fabricated to 
resonate with the re- 
spective tuning capaci- 
tors, and windings to 
simulate the neutral- 
ization circuits were 
added. Power supply 
voltages appeared to be 
high, greater than 300 
and 500 volts respec- 
tively, so a Variac was 


adjusted to bring them within specifica- 
tion but not starve filament voltages. 
Standby and bias key-control lines had 
to grounded at the power supply for the 
transmit function. 

The results for this test were mixed. 
The oscillator did function and presented 
an output but only when its tuned circuit 
went into resonance. A review of this 
early oscillator design indicated that likely 
to be the case. The plate meter indicated 


a dip, and the signal was received on a 
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Figure 8: The Completed Collins Type 150 Transmitter 


—SS 


nearby receiver. When the 500 volt supply 
was activated, which powers the other 
two stages of the 10A, complications 
began. There are four variable capacitors, 
C2, C3, C4, and C5 which require tuning. 
L2 and L3 must resonate with C2 and C3 
respectively. C4 and C5 appear to be 
tuning devices for neutralization. The 
plate meter responses for these stages 
would begin to show the desired 
resonance dip, but then snap back to 


higher limiting values, particularly when 
June 2019 


other stages were retuned. Various 
settings were tried for the C4 and C5 
devices, but didn’t (The 10A figure 5 
schematic) improve the instability. The 
best performance appeared to be when 
C5 was disconnected. C5 is shown on the 
legacy schematic, but nothing was found 
on the restoration chassis. It was added as 
part of the L2 coil foundation. It possibly 
was removed in prototype testing, along 
with the coil coupling connected in series 
with it. In some of the testing, C2 and C5 
hit the end of rotation before tuning was 
optimized. Some turns were either added 
or removed in trying to find resonance, 
even though a vintage Eico grid dip 
oscillator showed resonance at another 
L/C ratio with power off. The receiver 
verified accuracy of the GDO setting. 

Some output was noted at the 
transmission line feeding the 3A 
amplifier; however, it varied radically 
with the tuning efforts and could not be 
stabilized. It was suggested that the crystal 
frequency chosen may have been too high, 
and that these early transmitter designs 
used lower reference frequency relying 
on multiplication to arrive at the transmit 
frequency, thereby possibly reducing 
interaction along tuning stages. 

Conclusion 

At this point, experimentation began 
to show wear on the 10A chassis and the 
rack cabling. In addition, it became very 
tempting to add bypass capacitors and 
other features consistent with modern 
HF circuit layout, which would severely 
alter the as-is status of the unit for museum 
display purposes. It may also be possible 
to establish a working unit if the original 
type 10 tube is employed and vintage coil 
winding information is made available. 
So, it was decided to assemble the 150A 
design as-is and return it to the Collins 


Museum. Further research could be to 
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mock up the 10A chassis using vintage 
style components and begin with the 
legacy circuit design. Modifications could 
then be made in line with modern design 
features until a stabilized design is 
achieved and known to function without 
the need for neutralization “patches”. 
This mock-up could also be allowed to 
incorporate bonding, shielding, cabling, 
and grounding methods as modern E/M 
practices dictate, learned through the 
years of experience since the inception of 
this museum piece. 
Editor's Comment: Additional information 
about this project can be found on the 
Collins Aerospace Museum web site (and 
please explore the rest of their web site 
packed with tons of interesting Collins 
history): http:// 
rockwellcollinsmuseum.org/150B/ 
index.php. 
About the Author: 

Larry Pinkston has been a ham for 58 
years and is retired from Rockwell Collins 
Corp. (now Collins Aerospace) in Cedar 
Rapids, IA, where he was lead engineer in 
Environmental Effects Survivability. Prior 
to Collins, Larry was a broadcast engineer 
in Oshkosh, WI, and an assistant professor 
of Electronics Technology at Keene State 
College in NH. Besides an Extra Class 
license, he holds an MS degree in Physics, 
a Radiotelephone First Class Permit, and 
several other notable credentials. 
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A Look-Back to the 


Summer of 1959: 


The National NC-98 Receiver 


By D. S. “Jeep” Platt, KZ3HVG 
Monrovia, MD 
jeepcomms@outlook.com 


Takoma Park, in mid-1959, had a 
number of amateur operators 
resident in that suburban 
Maryland town, just outside 
Washington, DC. In my several 
block area there were no less 
that 5 new novice class 
operators. Each of us settled 
on different brands of radio equipment. 
I began with a Hallicrafters S-40B. Roy 
(KN3LFL) had a Gonset G-33, Dave 
(KN3IEZ) had a National NC-98, and 
Joe (KN3LLL, SK) had a Hammarlund 
HQ-100. Army Col. Sullivan (W3BQZ), 


obviously not in our circle, had the Collins 


TZ 


BO 


Gold-Dust twins. Once again the Ford 
vs. Chevy discussion was evident. I was 
not enamored with National Radio 
products — and for no particular reason. 
My Dad bought Ford products and so 
did I, back then. When I began 
my modest collecting activities 
_ in the late 1980s, peaking in 
Bs about 2005 when I retired 
from Federal Service, I had 
amassed in my collection 


numerous National receivers 
to include the NC-100XA, the NC-173, 
the NC-183D, and the NC-303A. 
However, it was not until about two 
years ago that I acquired a very nice 
condition National NC-98. Technically 
speaking, and from a marketing 
perspective, the NC-98, and its lesser, 


Here is the attractive front panel on the author’s National NC-98. According to 
Shortwave Receivers Past & Present, the only accessories offered were the NC-98TS 
speaker, due to no standard internal speaker, and the NFM-83-50 FM adapter. 
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the NC-88 (both older 
radio sets) are akin to 
the Hallicrafters S-85 
and SX-99 receivers. For 


a new novice in the late 


‘50s, receivers such as 
these offered us the 
opportunity to really 
appreciate amateur 
radio. For better or 
worse, none of us at that 
time had experienced 
building a rig from 
scratch, or putting the 
likes of ARC-5s on the 
air. Kit builders? Of 
But, could it 
have been that we were 
at the dawn of the world 


of the 


operator? Well, some of 


COUISE... 


appliance 


us later found ourselves 
in engineering and 
related fields and, as * 
such, have been afforded 
the opportunity to learn 
and create. No regrets, 
whatever. 


This 


article will 


MR $ 95 
NATIONAL COMPANY, INC., MALDEN & MELROSE, MASS. 


‘No need to write a book about the new NC-98. 
* One quick comparison proves it’s in a 
class by itself —in performance and price! 
For only $149.95, what other receiver offers you 
all the “high-priced” features listed below? 
CRYSTAL FILTER 
S-METER 

550 KCS. TO 40 MCS. RANGE 
CALIBRATED AMATEUR 
BANDSPREAD OR 
CALIBRATED SWL BANDSPREAD* 
NEW MINIATURE TUBES 

AN RF STAGE 

ACCESSORY SOCKET 

TWO IF STAGES 

EDGE-LIGHTED LUCITE DIALS 
NOISE LIMITER 

SEPARATE HF OSCILLATOR 
3-POSITION SELECTIVITY 
ANTENNA TRIMMER 
PHASING CONTROL 
SENSITIVITY CONTROL 


*Model NC-98SW (for shortwave listeners) 


Write for complete specifications 
today to Dept. Q454 


ed to fomorrow 


attempt to illuminate 
the NC-98, a receiver issue. 

introduced by National of Malden, MA, 
in 1954. The first formal advertising for 
this receiver appears to be a full page ad 
in the March 1954 issue of QST magazine, 
along with one of National’s typical 
technical treatises. Alluded to in the 
advertising was the NC-98SW variant. 
The SW (shortwave) version has its 
bandspread dial calibrated for SWL bands 
with markings for police, maritime, 
amateur, and foreign broadcast stations 


found on the 49, 31, 25, 19, and 17 
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QST carried the introductory NC-98 ad in the May 1954 


meter bands. I’ve never seen one but I'll 
bet that Herman Cone has one in his 
collection! The amateur version has 
calibrations for 80 through 10 meters, to 
include the relatively new 15 meter band. 
The NC-98 was priced at $149.95. Using 
a value-of-the-dollar calculation, the 
receiver would cost as much as $800- 
$1000 today. As validation, the .25 cent 
loaf of bread in 1954 does cost a couple 
of bucks these days. As an aside, and of 
interest to the collector, QST noted that 
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The NC-98 block diagram shows the signal flow of its 9-tube design. 


the NC-98 tuning knobs were small and 
suggested that they be changed to larger 
ones. Now we know from whence this 
heresy was perhaps promulgated! 

The NC-98 is a single conversion 
superhet receiver with an IF frequency of 


455 kHz. The GBAG front-end see 


Be ER 


provides adequate sensitivity on 80, 40, 
and probably 20 meters, but falls off 
noticeably on 15 and 10 meters. The 
receiver has two stages of IF amplification 
and a switched, 2 stage, crystal IF filter, 
with phasing control and an S-meter. Of 
course it also has the requisite phono 


The circuitry has an uncrowded layout that is easy to work on. All of the trouble- 
plagued paper caps have been replaced with Sprague Orange Drop poly types. 
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The top-side view shows a tube layout typical for a 9-tube receiver from the mid- 
1950’s era 


input, typical of the era. The BFO and S- 
meter functions share the same 2 of the 
single 12AX7 tube. In CW, no S-meter is 
available and no AGC, hence the possible 
double usage of one side of the tube. In 
operation, an external speaker or phones 
are required. As mentioned, the dual- 
dial setup provides broad general coverage 
calibrations on the left dial and 
bandspread calibrations on the right. 
Actual spread and tuning rate is adequate 
for use in our oft times crowded bands 
and the crystal filter can be a useful 
adjunct. In the end, and with the 
exception of the multi-purposed 12AX7, 
the block diagram footprint of the NC- 
98 comports nicely with a number of 
other receivers of the 1950s and early 
‘60s. I would argue that price, personal 
preference, marketing, and to a degree, 
perceived performance, drove its relative 
success, as is typical of any commodity. 
The NC-98 () weighs in at about 30 lbs. 
Not as much as some so you won't need 
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a tactical forklift if you find a nice one at 
Good readable 


documentation is available, on line, from 


ae LLALOLeSt, and 
several venues such as BAMA. 
Unlike Hallicrafters and a number of 
other receivers of this era, with the 
exception of the octal-based 5Y3 rectifier, 
the NC-98 uses only miniature type tubes. 
The NC-98 uses the 6BD6 pentode as IF 
amplifiers. This tube emulates the 
characteristics of the popular octal-based 
6SK7. I had to really search around for 
spare 6BD6 tubes when I was restoring 
my receiver. By 1964, the tube is absent 
from the RCA tube manual. This 
particular receiver was purchased at the 
Howard County, MD hamfest in 2016. 
As mentioned, it looked very good 
cosmetically but was missing the bottom 
cover, a bad sign. To begin with, all 
paper/wax capacitors, now 60-65 years 
old, were replaced as was the functionality 
of the electrolytic filter can. The audio 
cathode bypass section was relocated to 
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the GAQ5 tube socket. When recapping 
recetversy-itis “Very, conventenesto 
disassociate this functionality away from 
the multi-section filter capacitor. I use 
the below-chassis method of retrofitting 
replacement “can type capacitors. 
Inasmuch as this unit was to be part of 
my collection (for a while, at least) and 
where long lead length was necessary, | 
used the more expensive Orange-Drop 
type capacitors. Fortunately for me, I 
made a large buy a number of years ago, 
a good investment it turns out. Virtually 
all of the resistors checked remarkably 
close to indicated value. As shown in the 
photos, re-capping and component 
replacement ist tainly, casy asthe 
construction layout provides good access 
to anything that needs changing out. 
During restoration, two tubes were 
replaced as they indicated very low values 
on the TV-7A tube tester. Fortunately, 
the cabinet was in good shape as re-doing 
the wrap-around cabinets, typical of 
National, can become a real issue. Even 
the top cover door is fine. The copper 
plated chassis remains stained in spite of 
some cleaning attempts. All knobs were 
correct, so no issues there. Activating the 
receiver via a Variac was incident free and 
no AC hum was evident. Thankfully, 
signal audio was also present. 

Careful alignment, per the instruction 


manual, was completed and the radio 


appears to work pretty much as advertised 
in 1954. Regarding solid-stating the 
power supply, it can and will reduce heat 
and transformer stress in this and other 
equipment. If done, I carefully check the 
B+ increase and, as necessary, compensate 
for same. The ER-modified Kill-a-Watt 
(ER #320, January 2017) multi-function 
power monitor really helps characterize 
conditions in cases like this. And, as with 
this and most all equipment passing 
through here, I add an inrush limiter, in 
this case a GE CL-90 (Mouser p/n 527- 
CL-90) and a fuse holder. The limiter 
will buffer rapid B+ ramp-up and 
potential filament blooming at turn-on. 
The line cord was replaced along with a 
new polarized plug. In retrospect, I might 
have added an SO-239 connector to the 
rear panel for later convenience. Note 
that I generally avoid BNC connectors, 
although easy to install, are not typical of 
vintage amateur equipment. 

The NC-98 is no R-390A but I believe 
it would still provide good service in a 
vintage station setup for AM or CW 
operations. As I mentioned before, | am 
not a super-aficionado of National but 
this receiver presents itself very well in 
the operational vintage station set-ups 
here at K3HVG. Inadimmed ham shack, 
those dials really look good! 


LEN 
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A National HRO-500 Restoration 
Part 3 


By Rob Vincent, KIDFT 
71 Adams Street 
Warwick, RI 03888 


Robvi3@gmail.com 


Introduction and Summary of the 
HRO-500 Restoration 

Part 1 of this article (ER #359, April 
2019) covered the synthesizer and part 2 
last month (ER #360) discussed aspects 
of the dial and gear systems. 

The sequence of restoration efforts for 
your HRO-500 will be determined by 
the condition of the radio. The very first 
order of business is to determine if the 
power supply is functioning and all 
required voltages at their proper levels is 
evident. From there you can determine 
where to begin. 

I was fortunate in my restoration 
because, although the synthesizer was 
out of alignment, at least the spectrum 
generator worked and I was achieving 
lock somewhere. Obviously, a working 
synthesizer is of the highest priority for 
this radio. If the receiver is not achieving 
synthesizer lock on any increment, then 
the first place you start is the spectrum 
generator. lo determine if the spectrum 
generator is working properly you will 
have to have access to a spectrum analyzer 
and a good oscilloscope. Trying to work 
on this radio without them, though 


possible, will be much easier if you can: 


see what is actually going on. Otherwise 

you are probing around in the dark. 

Enlightenment is a real plus when 

working in this area and having the special 
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tool, as well as the knowledge, will make 
repair and restoration much easier. I have 
been fortunate in my career to have 
worked on designing and repairing many 
types of synthesized equipment, which 
made the task easier. If you do not 
understand how a synthesizer works and 
do not have the skills to work on and 
understand what has to be done, then 
entrust this task to someone who has. 
The HRO-500 synthesizer alignment 
process can be performed with a good 
counter or at least a well calibrated and 
accurate general coverage receiver. 

Other areas of electrical restoration 
can be dealt with as required. Here again, 
the process will be determined by just 
exactly what is going on. 

You can begin a stage-by-stage analysis 
working from either the front of the 
receiver and working your way through 
to the audio output, or by starting the 
analysis with an injected signal and 
working from the audio output back to 
the front end, going stage-by-stage. 
Sometimes an overall assessment can be 
done to determine just how you will go 
about the restoration. 

I generally like to get a radio at least 
basically functioning before I go into full 
mechanical and cosmetic restoration. The 
HRO-500 presented some interesting 
problems. Until I actually used the radio 
and listened to how it was performing, I 
did not realize that I needed to perform 
the rebuilding and restoration process on 
the tuning system. For instance, the 
tuning seemed to be OK if I stuck to 
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wide bandwidths and listened to AM 
reception only. It was only after listening 
to CW and trying to tune in sideband 
stations did I realize I had big problems. 
The receiver seemed to look OK but 
there were signs that somewhere along 
the line someone had done a lot of work 
to this radio. 

I had started, in this case, with an 
actual visual close inspection and realized 
all was not well in the land of HRO-500. 
That is where I began. I first removed the 
worm gear assembly with the planetary 
drive, and then determined how to 
proceed. Of course, to get this point one 
has to disassemble the radio at least from 
some beginning point and in some sort of 
organized manner. 

The removal of the PWO dial on any 
HRO is a step-by-step process and the 
HRO-500 is no exception — except that 
the process was a little more difficult and 
a bit more tedious. 

To remove the front panel, of course 
the PWO had to come apart and be 
removed from the radio. I have tried to 
outline that procedure in an orderly step- 
by-step process. The same can be said for 
the removal of the front panel and 
disassembly and removal of the 
synthesizer drum and shade. Though you 
can work on the tuning assembly in the 
HRO-500 without going through all this 
trouble (even though it is still difficult) 
doing so makes it so much easier by first 
removing the brake and dial lock, the 
synthesizer drum, and the front panel. It 
just opens everything up so you can 
actually see what you are doing. After 
working on an HRO-500, it becomes 
obvious that the boys at National were 
not looking at serviceability. This 
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becomes even more obvious when you 
see a HRO-G600 — if you are fortunate 
enough to ever do so. 

So, to break down this summary, the 
following should shed some light as to 
how to proceed. 

Front Panel Removal 
¢ Remove all the knobs and plate nuts for 
all controls and switches. 
¢ Remove the PWO dial as outlined in 
the removal procedure, ER #360, page 
oat 
¢ Remove the eight 10/32 flat-head screws 
on top and bottom of the panel. Be 
careful not to EVER rest the ENTIRE 
weight of radio on the PWO dial or the 
PWO shaft. 
¢ Remove the front panel gently being 
careful not to break any wires and treat it 
gently while working on the radio. Gentle 
means when setting the radio upside down 
or on its side to get at various items. 
¢ Removal of the synthesizer drum, shade 
and brackets: It is important to read the 
outline I made previously for this 
operation (in ER #360), such as observing 
the lock points of the drum and the 
positioning of lock frequencies in 
windows for specific bands. 
¢ Removal of the dial locks and brake 
system: You should make a decision to 
reinstall this item or to not reinstall it. If 
you decide to leave it out you should — 
retain it for possible reinstallation at a _ 
later date. Do not discard the item 
completely just because you do not feel it 
helps the tuning of the radio. Someone 
someday may want a complete HRO- 
500 lock-and-brake system. 

As outlined in ER #360, you can 
overhaul the tuning system by first 
repairing, lubricating, and adjusting the 
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worm drive and bracket, or overhaul the 
planetary drive first, whichever is best. 
When reassembling and reinstalling it is 
best to have the worm drive bracket 
adjusted with shims in place and then 
reinstall the worm gear, shaft and 
planetary drive as one assembly At this 
time it might be interesting to note that 
when I lubricated and adjusted the 
planetary drive it was very smooth and 
had no play, but after a while an annoying 
small amount of play was again noted. | 
then had to go through all the trouble of 
removing the front panel, PWO, 
synthesizer drum, etc., and readjusting 
the front bearing cup by tightening it up 
a little. This, I have assumed, was because 
the grease had not settled in completely. 
This item may need to be assembled, 
worked with for a while, and then 
retightened before final installation. 
Setting the Anti-backlash Capacitor 
Drive Gear 

The anti-backlash gear is actually set 
before you begin shim adjustment. If you 
do not know how to set a split, anti- 
backlash, spring-loaded gear then follow 
the instructions below. I have set 
thousands of them but basically they are 
all the same. The idea is to slide the gear 
onto the capacitor shaft until the first set 
of gears just mesh. You can tell when this 
happens as you won't be able to rotate 
the gear easily. With a small screwdriver, 
move the outer gear a few teeth until you 
can feel the springs loading the gear. At 
this time also try and slide it further on to 
the capacitor shaft — but not so far on 
that you go right over the worm. I have 
found that the best place is just before the 
top of the worm gear. In this way, the 
gear is fully meshed but not too tight. 
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Tighten the set screw on the gear hub. 
DO NOT TRY turning the worm gear 
before any of the anti-backlash gear hub 
set screws have been tightened. If you do 
the gear will just spin off the hub and you 
will have to start all over again. 

The unhappy part of all this is that the 
by the time you have the proper shims 
installed, and the proper gear mesh has 
been achieved, you will have gone through 
this procedure a dozen times or so and 
will be an expert before you are done. 
(Then you will forget all about how to do 
this before it needs to be done again —if it 
ever needs to be done again!) If you are a 
real masochist you could go out and buy 
another HRO-500 that is all screwed up 
just because it was a good deal. When you 
have fully adjusted the shims and 
lubricated the bearing and gears, and 
everything is running smoothly, you can 
realign the VFO. 

VFO Alignment 

The best time to align the VFO is when 
the front panel and synthesizer drum 
have been removed. This is the only time 
you can easily get to the alignment 
adjustments L10 and C68. You will have 
to remount the PWO dial and set up the 
tuning capacitor to the midpoint. You 
should have marked the PWO window 
dial hub when you removed the dial 
originally. First, be sure that the planetary 
mounting hub has the larger width about 
the window dial shaft facing up. See 
figure 10 (ER #360, page 41), which is 
the planetary drive mounting bracket. 
Rotating the PWO window dial hub so 
that the mark on the hub previously 
made is at the twelve o'clock position 
(straight up on top). Loosen the set screws 
on the capacitor gear. You may have to 
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rotate the hub again so that the capacitor 
gear set screws are accessible. Only loosen 
one at a time. What you want to 
accomplish is having a set screw accessible 
while also having the hub mark at the top 
position. This way you can loosen the set 
screw and set the capacitor to mid 
position. After this is done you can move 
the hub and rotate the capacitor to tighten 
the other set screw. With both set screws 
tightened readjust the window hub to the 
12 o'clock position. You can install the 
PWO number dial now and insert the 
washers and retaining 
ring. Now you can slip 
on the PWO window 
dial anid "sem owe 
setscrew so that it 
shows the window 
opposite the mark you 
made before indicating 
bottom of the PWO 
window dial. That 
mark should be on the 
inside bottom as shown 
in figure 12. Rotate the 


Figure 13 
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number dial to so that “250” is visible in 
the top window. Using needle nose pliers, 
attach the springs to the bottom and top 
studs of the number dial through the 
opening in the center of the window dial. 
Now pull the number with needle nose 
pliers by gripping one of the spring studs 
on the number dial ( through the hub of 
the window dial) so that the teeth in the 
inner ring of the window dial engage the 
teeth around the outer ring of the number 
dial. Reconnect the bottom spring while 
holding the number dial so that “250” is 
still visible in the center of the window. 
The bent end of the U-shaped spring will 
be inserted into the hole in the bottom of 
the window dial hub. At this point you 
might hear a click as the teeth lock in — 
but do not worry YET if you do not hear 
it... Now using another needle nose pliers 
erab hold of the top spring and pull it to 
you, through the window dial window, 
and place the bent end of the spring into 
the holes around the rim of window dial 
hub. See figure 13, which shows these 
holes on the PWO window dial. At this 
time you SHOULD HEAR the click of 
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the teeth engaging and the “250” should 
be in the center of the window dial top 
window. If it is NOT, you can firmly 
grab again one of the spring studs on the 
number dial by reaching through the 
window dial hub, with long needle nose 
pliers. Push in against the spring tension 
and rotate a little to either side within the 
window and let it go, allowing the spring 
to pull the dial back in and engage the 
teeth at 250. It is always nice when doing 
this to hear that reassuring click which 
indicates you have got it right. DO NOT 
ROBGAGE THE DIAL.UNTIL YOU 
HAVE TIGHTENED BOTH SET 
SCREWS VERY TIGHT. If you do not 
do this, the springs will pull the window 
dial around the hub and ruin your 
alignment. After you have tightened both 
set screws you can fasten the fine tuning 
knob leaving just enough clearance so 
that you do not rub against the window 
dial hub. The outside edge of the window 
dial should be far enough back so that a 
tiny bit of the window hub is shown 
protruding from the dial edge and the 
outer edge of window dial does not rub 
on anything. 

Check the rotation of the PWO dial 
from “000” to “500.” The 000 mark 
should be approaching minimum capacity 
and “500” should be approaching 
maximum capacity. I have seen the 
opposite, which means you have set the 
mid point from the wrong side and now 
have to correct it before you can go. This 
means loosening (one at a time) the 
capacitor gear hub and resetting the 
capacitor. With that done, you are now 
ready to align the VFO. 

You can run the HRO-500 with the 
front panel off and the synthesizer drum 
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not installed. Just be sure all the transistors 
are plugged in around the area you were 
working in and everything is cleared so 
that no exposed voltage will cause a short. 

You will need a frequency counter and 
a cable with a RCA phono plug on one 
end and a mating connector for your 
counter on the other end. Connect the 
phono end to the connector labeled “VFO 
Output.” You can follow the procedure 
in paragraph 5.5.22 on page 47 in the 
National manual. You have to go back 
and forth from each end, twiddling L10 
and C68, until—at either end — you have 
the right frequencies. Adjust the 
frequency at the 000 mark with the 
capacitor C68 and at 500 on the dial 
with the inductor L10. These frequencies 
are elusive and you must calculate them 
from National’s “figure 30” in the manual 
(Tunable IF and Preliminary VFO 
alignment). You have to add 240 kHz to 
obtain the VFO frequency. For a HRO 
dial of 000 the frequency should be 3.480 
MHz, as measured on the VFO output 
jack at the rear of the radio. For a dial of 
reading of 500 the frequency should be 
2.980 MHz. Be patient and eventually 
you will achieve these points of frequency 
alignment on the dial settings as indicated 
above. Setting the dial to 250 should 
read 3.230 MHz. 

5 kHz is 1% of the dial reading. 
Typically, I have seen less than 2 kHz. 
Anything within 2 or 3 kHz I would not 
worry about. I would not mess with the 
VFO linearity adjustment. However, if 
you find you must, and it is off and want 
to correct it, follow the manual’s 
procedure below VFO Alignment 5.5.23 
on page 47 of the National manual. Good 
Luck! 
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Planetary Drive in the HRO-500 removed in two parts. Refer to figures 15 
The planetary drive assembly is and 16, which show the individual parts 
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Figure 16: Annotated Assembly Sequence for the Planetary Drive 


of the planetary drive. Of course, it is 
assumed the front panel and the 
synthesizer drum have been removed. In 
figures 15 and 16, the names I have used 
may not be how they were originally 
designated. In the drawings I have used 
what I refer to them by. You can call 
them anything you want but when 
disassembling, cleaning, and 
reassembling I suggest you follow the 
names I have assigned to them. 
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You can start by removing the two 
screws behind the PWO dial. Removing 
these screws will allow you to rotate the 
drive assembly to loosen setscrews. 

On both the rear compression and 
front bearing compression cups, to 
remove the drive, refasten the front 
mounting plate and when refastened turn 
with a pair of pliers — if necessary — the 
front bearing compression cup. It will 
loosen by rotating the cup in a clock wise 
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Figure 18: Parts Identifier for the HRO-500 Planetary Drive System 


direction when facing the front of the 
radio. When it is loose, you can finger 
rotate it until it disengages. Slide it back 


a bit and now, again, remove the front 
mounting plate screws and pull the front 
assembly out from the mounting plate 
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attached to the chassis being careful not —_ will now allow you easily remove the 
to loose the ball bearings holding the fine —_ entire rear part of the planetary drive — 
tuning shaft inside the hub shaft. This —_ but be careful not to loose the 0.125 inch 


Capacitor Drive Gear 
Has Not Been Re-installed 


Yet and the Worm Gear 
Has Not Been Lubricated 


Top View of completed 
Planetary Drive assembly 
Installed. Excess Lubricant 
Has Not Been Cleaned Yet 


Main Hub Shaft with Fine tuning Shaft 
installed and Ball Bearings Being 


Held in with Lubricant Ready to Install 
into Main Mounting bracket. The rear 


Bearing will be screwed onto Mounting 
Bracket after 


Figure 20: The PWO hub is locked in place with all 4 ball bearings. 
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diameter rear ball 
bearing for the worm 
drive’s end. 

For a better picture 
of what the assembly 
of the planetary drive 
look like you can see 
in figure 18 where the 
front compression cup 
and the locking set 
screws are plainly 


The 


compression cup and 


visible. rear 
set screws are also 
shown. In the center is 
screw coupler. The 
setscrews shown 
connect to the end of 
the planetary PWO 
hub, the larger shaft. 
There are a series of 
washers and a bearing 
cup washer that is held 
tight against the four 
0.250 diameter ball 
bearings. 


Then, 


compression cup is 


the front 


tightly screwed on, but 
not so tight that the 
main hub and the fine 
tuning hub cannot 
rotate. They should 
rotate smoothly 
without any play or 
front-to-back motion. 

Disassembly of the 
planetary drive is 
completed when you 
have all the parts as 
shown in figure 17. 
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This Shows the Ma Hub 
Shaft Installed Into The 
Main Bracket and Front 


Figure 21: The main hub shaft has been installed into the 
main bracket and front bearing cup compression. 


This is The Rear Shaft 
of the Planetary Drive 
Assembly Along with 
The Worm Gear and 
shows The rear 
Compression ready to 
Screwed on to Threaded 
Coupler 


Figure 22: This is the rear shaft of the planetary drive 


assembly with the worm gear. 
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Figure 23: The Planetary Drive 
Mounting Plate 


The rear compression cup screws run 
counterclockwise. 

After loosening the setscrews on the 
screw coupler, remove it from the PWO 
shaft. Unscrewing the rear bearing 
clockwise will remove it from the threaded 
coupler. Removing the ball bearings from 
the PWO hub will allow the fine tuning 
shaft to be removed. 

Once the planetary drive is completely 
disassembled, as shown in figure 17, it 
should be thoroughly cleaned using an 
appropriate solvent. All the parts should 
be allowed to completely dry before the 
planetary drive is lubricated and 
reassembled. (See the section on 
lubrication.) 

When reassembling the planetary drive 
it is best to mount the mounting plate 
and then insert the PWO hub from the 
back through the mounting plate with 
fine tuning shaft lubricated and inserted 
through the PWO hub and locked in 
place with all four ball bearings. It should 
be lubricated (see figure 20) well enough 
to hold the ball bearings in place while it 
is inserted into the mounting plate 


bearing. Then, the lubricated cup should 
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be placed over the shaft, from the rear, 
and the two washers follow. These should 
be also lubricated and then the rear 
bearing cup is screwed on to mounting 
plate from the rear and adjusted so that it 
is smooth but not loose. (See figure 21.) 

When this assembly part of the drive is 
completed then the threaded coupler 
should be fitted. The coupler mounts on 
the end of larger PWO shaft and is 
fastened in place with the set screws. At 
this point in the assembly you may want 
to un-mount the mounting plate. This 
will allow you tighten the set screws on 
the bottom of the front compression 
bearing cup. Also tighten all the set screws 
on the threaded coupler if you are sure 
that the planetary drive is functioning 
smoothly. Be sure the mounting plate is 
positioned such that the non centric part 
of the mounting plate (the thicker part) 
is facing up. This is shown in figure 23. 

You can now mount the worm drive 
that is held in place by the rear 
compression bearing. This bearing is 
threaded to the threaded screw coupler 
and is adjusted so that the PWO hub and 
shaft function smoothly, as well as the 
fine tuning. If you have modified the 
worm gear bearing bracket as previously 
described you are now ready to affix the 
rear ball bearing to the end of the worm 
gear. It will be easier if you again loosen 
the planetary mounting bracket. With 
enough lubricant applied to the ball 
bearing it will be held in place while you 
set the bearing into the cup of the 
adjustment screw and tighten up the 
planetary mounting bracket to the chassis. 
The bearing adjustment is now adjusted 
for smooth operation and minimum play 


in the overall assembly. This is where you 
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now return to adjusting the worm gear 


bracket and adding shims to properly set 


the clearance for the capacitor anti- 
backlash drive gear. With the planetary 
drive assembly completed and mounted 
things should look like figure 18 and 
figure 19. There is some information 
about vendors with planetary drives in 
the end notes. 
Lubrication 

Just about everyone have their 
preferences for lubrications when it comes 
to lubricating gear systems in electronic 
equipment. Years ago I used to use the 
same grease I used for my fishing reels. 
Today, there are a number of great 
lubricants. Lately I have heard of people 
using synthetic motor oils and Marvel 
Mystery Oil. I like Mystery Oil for 
lubricating the ball bearings in variable 
capacitors. Synthetic motor oil works very 
well for this and also for large gear 
assemblies like that used in the R-390 
and R-390A and the R-388/51J series 
receivers as well receivers like the SX-28 
and SX-73 and SP-600. The nice thing 
about these lubricants is they do not dry 
out and cake up. However they need to 
be used sparingly. I like to use eye 
droppers especially those with a long and 
even bent glass tube. There are many 
kinds of applicators that can be used. 
The lubricant I used here in the HRO- 
500 has been lithium grease. | like it 
because it can be applied easily with a 
small brush and spreads evenly and you 
can wipe away the excess. It is not 
petroleum based and like many other 
greases it still provides lubrication benefits 
even when it is dry. As a matter of fact, in 
some applications it is recommended to 
apply it thinly and let it dry before 
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assembling any parts. I have seen some of 
the old HRO worm drive assemblies so 
caked up with dried axle grease that they 
can barely be turned. They respond well 
to solvents and work superbly when some 
of these new lubricants mentioned are 
used. Use figures 20, 21 and 22 to see 
how | used lithium grease in the planetary 
drive system. You will have to decide 
what to use as I have only made 
recommendations here based on my 
experience. See some recommendations 
on lubricants in the end notes. 


End Notes for Internet Resources: 

¢ Excellent information on planetary 
reduction drive systems may be found at 
Oren Elliott Products via their web site: 
www.orenelliottproducts.com. 

¢ How to use white lithium grease and 
other good information is found at 
www.hunker.com. 

e At www.engineersedge.com may be 
found necessary information on fluids, 
lubrication oil, and grease design. 


EN 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
PETS 


ine: Sunday 14.263 Mc @ 2000Z. SSB nets 


held Tue r Fri. 3775 an 8:30 - 10: 00 PM CT. Faas 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels, For Sept. check + 3880 kHz at 6 - 8 PM in the East, 7 PM in the 


Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBO@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc +/- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat. @2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 kc. QSX Dave (VA3ORP). 
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Another Version of the “Pine Board” Transmitter 


By Bill Steele, W2WJS 
Harrington Park, NJ 
sjwjsteele@verizon.net 


Originally inspired by Bob Heil’s article 
in QST and then further encouraged by 
Dave Vandenburg’s article in ER (#347), 
I developed my own version of the Pine 
Board Transmitter. I was able to add a 
few features for my particular operational 
interests. I retained Bob’s tone controls, 
but then added the cathode current and 
RF relative output meters, included the 
key jack for CW, added a band switch 
and the loading capacitor, provided stand- 
by and transmit LED indicators, and 
used a single mode switch that also 
provides for an external relay closure on 


a rear-panel RCA jack. I even included 


control voltages on the mode switch. The 
diagram below shows how the switching 
is achieved with the single pole devices. 

The relays are shown in “Stand-By” 
position. This is reasonably self-sufficient, 
but you can use the schematic in Dave's 
article for reference. 

The unit is housed in a Hammond 
steel instrument case, 10 in. w, 9 in. h, 12 
in. d, with the oscillator section shielded 
below the chassis. Pictures of the front 
panel and the interior are included below. 

At initial checkout, the transmitter 
drew more current than I expected. I 
reached out to Dave (ER #347), who 
measured his current and reported that 
he saw a comparable value. (Thank you!) 
With this reassurance, I completed my 


provisions to switch 


between a Kenwood B+to Osc 
and Yaesu-wired 
microphone. The 

power supply is 


separate, as it was 
fortuitously available 
from another project. 

With B- already 
grounded in the power 


supply, the B+ voltage Heising 


is controlled with two Modulator 
single-pole relays. This 
keeps the B+ lines 
shorter, below the 


chassis, with only low 


Figure 1: Relay 
Switching Diagram 


«— Pullonly this Relay for CW 


«— Pullonly this Relay for AM 


cere 


B+ from PS 


B+ from PS 
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Figure 2: The author’s transmitter is built into an attractive 
cabinet with full metering. 


Figure 3: Inside the W2WJS Homebrew Transmitter 


testing with no hitch. Although and enjoy the nostalgia of my 1959 
admittedly inefficient, the transmitter Novice High School days. 

works remarkably well otherwise for such 

a simple design. And, it was a great deal ER 

of fun to produce. Now it’s time to find 

an old classic tube receiver to pair with it 
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On The Bench 


Brass Tube Coupling Sleeves and a 
Ranger II Clamp Tube Adjustment 


Brass Tubing Coupling Sleeves 


By John Hurst, KU6X 
Upland, CA 


hurstjsj@gmail.com 


I use miniature brass tubing to make 
coupling sleeves for neat, small diameter, 
unobtrusive looking, in-line splices. I’ve 
used them to replace parts when I wanted 
a neat looking repair without damaging 


the tube socket, terminal strip, adjacent 
components or wires. I’ve had good luck 
using both McMaster Carr and our local 
hobby store for buying brass tubing. 

Figure 1 shows capacitor replacements 
ina KWM-1. 

Figure 2 shows how I replaced bad 
switch in an antenna tuner. 


Figure 1: A KWM-1 repair is shown in the top-right highlight area. 
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These sleeves are also useful if you need to check a component 
out of a circuit, see figure 3 above. The reconnection can be 


made in just a few seconds. 


Another use is to make in-line splices for placing components in series. See figure 
4 above, a series/parallel diode assembly. 
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Making the Sleeves 

I use a razor saw and a small 
vise to cut the tubing to lengths 
to about 3/8-inch long, see 
figure 6. The razor saw is a 
Gyros model 83-16008 
(tempered steel brass backed ) 
from a hobby shop, Lowes 
Hardware, etc. 

If the saw blade gets dull I 
deburr the ends with a small 
drill in a pin vice. 

The cut sleeve should be 
slightly crimped in the center 
with dull diagonals to provide 
a half-way stop, figure 7. 


Figure 7 


Procedure 


To use these sleeves, cut the bad component’s leads about a 1/2” in from the 
terminal. Slide the sleeves over the leads and squeeze them with pliers to hold them 
in place. See figure 5. Cut the new part’s leads and bend them to fit into the sleeves. 
Place a drop of solder flux on the joints, heat the sleeve and use small diameter solder 


to finish the job. 


Figure 5: Sleeves 


SSsSsa_s = 


Z Z =< a 
are installed on component leads, then 


squeezed with pliers and soldered. 
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A Ranger II Clamp Tube Adjustment 


By Phil Legate, ACWOB 
Marion, OH 


are@Reagan.com 


Most AM tube transmitters with a 
clamp tube allow for adjustment of the 
final screen voltage. However, the EF 
Johnson Ranger series do not. The 
clamper’s screen grid voltage is set by the 
tap on the bleeder resistor a 20k, 50W 
WW resistor. While the tap is used to set 
the modulator’s screen voltage, it also 
affects the clamper screen voltage which 
in turn affects the final’s screen voltage. 
The clamper tube grid voltage is fed by 
the voltage drop across the series 
‘combination of R14 and R37. 

With four new components we can 
adjust the final’s screen voltage. The 
various Ranger schematics show the 
final’s grid-leak resistor to be either a 
27k or a 22k, 1-watt resistor. 

R37* is now a slotted, short-shaft 


potentiometer that replaces the original 
erid-leak resistor R37 to obtain voltage 
A 47k, 1W 
composition resistor parallels the 
potentiometer to give 24k of total 


resolution. carbon 


resistance, which is about midway 
between the two original values. 

After setting the modulator screen 
voltage as per the manual, adjust R37* to 
obtain a final screen voltage of 175V. 

The manual instructs us to limit drive 
by R13 (after tune-up) so the final control 
grid current is 2.5 mA, or 50 mV across 
R14-SH3. I have never seen R14 change 
value or go open, but in case replacement 
is necessary, the schematic shows a simple 
method to do so. 

Parts can be obtained from: 
e Potentiometer: https:// 


www.elliottelectronicsupply.com/53c3- 
potentiometer.html 
¢ Carbon Composition resistors: https:/ 


/www.elliottelectronicsupply.com/ 


carbon-comp-resistors.html 


: Rnew 
HOP EE cy ope OR aaa 47k AW cc 
TO Meter Switch 


R14 SH3 = 22 ohm in |j with a 220 ohm = 20 ohms 


VR14 = 100 mV Max, POR14=4mW Max R14SH3 


ae 


Pchoke C37 
- - Pi-Net 
002 
L10 
| tCAT 
L13 i 
°C48 
ie 
10k 1/2W CC 
Cnew 21 ~~ cose 
7 eid 
Rw 
006 4 
+ 19k HV B + 


TO R35 Tap 


Figure 1: Ranger II Final circuit with Clamp Tube Adjustment--A Later EFJ 


Schematic 
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The Heathkit DX-20 
History, Repair, Modifications 


By Janis Carson, AB2ZRA 
61 Rothermich Rd 
Ithaca, NY 

14850 

ab2ra@htva.net 


Introduction 

iehas 

information to the well-written nostalgic 

restoration article by Dan Cox (K8WOZ) 
in ER #359, April 2018. 
History 

The Heathkit DX-20 (1956 - 1961) 


was a Novice operator's favorite first 


article is supplemental 


transmitter. It was the successor to the 
famous AT-1, the first Heathkit ham 


transmitter. The DX-20 is a big step up 
from the AT-1. It has about 35 watts 
output instead of struggling to make 12 
watts, caused partly by the AT-1 doubling 
on all bands except 80 meters. The DX- 
20 is a first transmitter kit; while there 
are no illusions about phone or voice 
operation, it can be a reliable CW rig, 
which can be fun even for a General 
operator. Its power output is about right 
to drive an amplifier. The improved HX- 
11 followed, with more than a green 
paint job. 

The competing Johnson Adventurer 
was notorious for allowing inexperienced 
operators to tune up on 80 meters and 


Figure 1: The familiar 6-band DX-20 was introduced in the fall of 1956, just in time 
for Christmas. It was designed as a replacement for the AT-1 and is not merely an 
improved AT-1. Heathkit historian Chuck Penson (WA7ZZE) says that DX-20s are 
difficult to find in original condition. The original panel meter is usually missing. 
Its wide-range output pi-network made it easy to load into just about any type of 
antenna system, a great advantage to the beginning Novice operator. (Photo WAGVVL) 
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get 40 meter output, if you did not use 
the dip with the plate capacitor mostly 
meshed. The later DX-20, and its 
descendants, included a padding 
capacitor that was switched across the 
plate tuning capacitor to limit its range 
of tuning to prevent improper 40 meter 
output while trying to operate on 80 
meters. Both the Adventurer and the 
DX-20 double in the final on 10 meters 
for reduced power output and efficiency. 
This is due to having only one oscillator/ 
VFO buffer stage. The DX-20 ignores 
the maximum plate voltage specification 
of 300V on the 6CL6. Heathkit often 
pushes the limit on tube specs, as it does 
with the 5U4 in the DX-40. Doubling in 
the final reduces the chance of self 
oscillation, since neither rig has 
neutralization. The main claim to fame 
for the DX-20, and the Adventurer, was, 
how many components can you take out 
of the design and still have’a working 
transmitter? They both proved that 
simplicity could be fun for a beginning 
ham, and were within the ability and 
budget of the average Novice to build his 
first rig. 
Repairs 

Testing the plate parasitic suppressor 
early in the repair process is important in 
any rig of this age. Carefully remove one 
end of the wrapped wire with a very sharp 
wire cutter or awl by peeling it away from 
the resistor. Do not damage the resistor 
or coil. Carefully unwind the coil from 
one end of the carbon resistor inside. 
Measure the resistance; it usually goes 
higher with age and heat. If it reads 47 
ohms +20% its OK to reinstall it as-is. 
Mine read 160 ohms, which explained 
the instability observed during initial 
tests. Replace the 47 ohm resistor with a 
carbon or a other noninductive resistor, 
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not a standard resistor available these 
days. Reuse the old coil. For details read: 
http://w8ji.com/vhfstability.htm 

If you have no new-old-stock carbon 
47 ohm resistors, buy only these: 

https://www.ohmite.com/ox-oy-series/ 

If you do not fix this problem before 
further testing above 40 meters, the rig 
may oscillate and be damaged, or spurious 
radiation may result. 

The frequency chosen for tests shown 
in table 1 is in the CW band. On 80 
meters, the plate tank circuit Q can vary 
significantly across the band. This should 
be optimized for CW for this transmitter. 
Line voltage was 120 VAC, which results 
in slightly higher plate voltage than 
originally designed. Optimum plate 
current was 115 mA (at 1% calibration) 
and resulted in maximum clean output 
in each case, except for 10 meters. I 
would go with the same 115 mA plate 
current value for all bands, since the 
output on 10 meters might have been 
unwanted harmonics due to increased 
grid drive. The grid drive in table 1 is the 
optimum drive for maximum clean output 
after correct plate tuning. Excessive grid 
drive does not increase performance, 
except for doubling on ten meters. On 
ten meters, grid drive in excess of 4 mA 
does not deliver any more usable clean 
power, and may damage the tube. The 
same 40 meter crystal was used for all the 
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Table 1: Nominal Operating Parameters 
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upper bands. 

Output power and 
grid drive is down on 
15 meters (the third 
harmonic) due to hav- 
ing only one oscilla- 
tor/driver tube. Also, 
lead inductance and 
other inefficiencies 
common in all rigs on 
the upper bands take 
their toll. 

Drive is higher on 
10 meters because the 
driver tube output is 
one 2Otsmierers) Vthe 
second harmonic, and 
the 6DQ6 doubles to 10 meters, requiring 
higher drive. Power was measured with a 
digital watt meter into a 50 ohm dummy 
load. 

Most bands deliver about 70% 
efficiency, the optimum maximum value 
for class C operation. The 6DQ6 plate 
should not show any color. 

I recommend 2 mA grid drive on all 
bands except ten meters, which should 
be 4 mA. There is no grid drive control 
resistor on this rig, so you will have to 
tune off to one side or the other to reduce 
it to specification. Check your keying for 
chirp; you may find one side is better 
than the other. Some crystals may not 
start if keyed on the low frequency side 
(grid capacitor more meshed). If you can 
get 2 mA grid drive on 15 meters, use 
that. I had to settle for less. 

Your restored rig should have similar 
performance. Low grid drive may be due 
to a weak 6CL6 or a flaky crystal. Low 
grid drive is bad for the G6DQ6, since it 
has only grid-leak bias; it has no DC 
protective bias and no clamp tube. If the 
6DQ6 is not operated with proper bias, 
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Figure 2: Close- 


— 


Up View of the DX-20 Loading Cap 


it is not running class C and can cause 
damage. Low output or low off-resonance 
plate current with normal grid drive may 
indicate a weak 6DQ6 or low B+ from a 
weak 5U4. With normal drive, off- 
resonance plate current will pin the meter. 
High plate current that cannot be dipped 
to normal values on 40 meters and up 
indicates problems in the tank circuit or 
the band switch. High plate current that 
can not be dipped, combined with very 
low output, if any, can be a bad fixed 
padding capacitor — used only on 80 
meters. Also, on 80 meters only, the 
loading capacitor is not big enough, and 
a fixed capacitor must be switched in for 
that band. It is normal, when operating 
into a 50 ohm load, to not get a plate- 
current dip or have higher than normal 
plate current values at dip, even with the 
loading control set to maximum 
capacitance. I added a SPDT center-off 
switch and two sets of fixed capacitors on 
the rear panel, in parallel with the existing 
loading capacitor. See figure 2. You could 
also add it externally, possibly in your 
transmit/receive relay box. This is a 
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common problem with other rigs such as 
the Johnson Adventurer and Eico 720. 
Modifications 

An authoritative article on why the 
transformers are prone to failure is 
contained in Electric Radio #337, June 
2017, by Dave Ishmael. Electric Radio 
also has information on the DX-20 in 
issue #55, November 1993. Dave Ishmael 
(WAGOVVL) explains in detail that it is 
probably due to switching the center tap 
of the high voltage winding to ground, to 
control the B+ on/off function. This was 
a common practice in those days. It 
apparently causes spikes that break down 
the insulation on the center-tap wiring, 
causing excessive current, which then 
burns out the transformer. With no fuse 
provided in this rig, it was a recipe for 
small fires, in the event of failure of the 
electrolytic filter capacitors. 

|: added a fuse to protect the 
transformer. I changed the Transmit/ 
Standby switch to interrupt the keying 
lead from the final amplifier instead of 
the center tap of the transformer. This 
fixes the transformer failure issue, while 
still allowing a disable function to prevent 
inadvertent transmitting if the key gets 
bumped. Since it can be a double-pole, 
double-throw switch, I used the second 
pole to switch AC to the antenna relay. 
That AC switched signal can be routed to 
the back of the rig and brought out to a 
cable-mounted socket, to use a 115V 
plug-in antenna relay of your choosing. 
The wiring of this antenna relay feature 
is shown in the HX-11 schematic. The 
Operate/Tune switch operates normally 
to allow setting grid current, while not 
having an off-resonance plate condition. 
This feature is missing from the older 
Johnson Adventurer. The “Tune” 
function is also good for zero-beating 


Electric Radio #361 


when using crystals. 

The next generation of this line is the 
short lived HX-11 (1961 - 1963). That 
version had provisions for controlling an 
antenna relay, neutralization, a better 
D’Arsonval meter, a built in low pass 
filter, and a green paint job. Some 
upgrades used in the related HX-11 can 
easily be copied into the DX-20, as I did 
with the antenna relay. The meter in my 
DX-20 is from a DX-40 because the 
original meter was shot. The meter shunt 
values from that HX-11 schematic were 
used. They have the same ranges for grid 
and plate current. The DX-40 (1963), 
DX-35, and HX-11 used the same meter 
scales and resistor values. A miniature 
toggle switch replaces the original slide 
switch. These slide switches are notorious 
for causing intermittent meter readings. 
A miniature style DPDT toggle switch 
with a “center-off” position was used to 
avoid drilling a hole for a full size toggle 
switch. The center-off position is better 
for CW operation, and many of the rigs 
of the day had an “off” position to prevent 
wear on the meter. The Viking II and 
DX-100 had an off position. If you are 
still using the original moving vane meter, 
the center off position prevents the 
annoying sound of the meter banging its 
brains out against the peg as you key the 
transmitter. You may have to replace the 
switch to prevent intermittent readings 
anyway; consider using this idea. I did 
not use the neutralization feature of the 
HX-11, though I briefly tried it. I did not 
think it was worth the extra complexity. 
Also, since the final doubled on 10 meters, 
that seemed questionable. 

I tried to use solid-state rectifiers during 
the restoration. It resulted in much higher 
plate voltage, which is a serious issue for 


the 6CL6 oscillator/buffer, already well 
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Figure 3: The pilot lamp is 
above specified maximum. It may not be 
a good idea with the transformer failure 
record either. I strongly recommend you 
stay with the 5U4. A series resistor can 
allow solid-state replacement in designs 
where the current is nearly constant, as in 
an AM rig, but this CW rig goes from 
zero to full current when keyed. Use of a 
bucking transformer or Variac for 115 
VAC line voltage is a good idea for the 
transformer as well as filament voltage 
for better tube life. 

As in any of these Heathkit rigs, it is 
advisable to operate the VF-1 VFO from 
a separate power supply to avoid chirp 
and stress on the transformer. The DX- 
20 does not even suggest it is possible or 
provide a socket on the back to attempt 
robbing power to run the VFO. It assumes 
you permanently modify the circuitry to 
use a VFO, and cannot go back to crystal 
control. I provided a switching circuit, 
which conveniently uses most of the holes 
drilled in the front panel by the previous 
owner. I wound up with only one goof 


plug that I painted black to blend in with 
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mounted at the top-right side. 


the panel. I also added a red lamp to 
indicate when power is on. See figure 3 
and DX-20 manual for wiring details. 
This was an enjoyable resurrection project 
for me, with parts help from Joe, 
W3GMS, since my DX-20 was half 
cannibalized when I bought it. I like this 
rig for the Novice Rig Roundup. It also 
qualifies for the AWA John Rollins CW 
event because it is pre-1960. 

References: 

Daniel Cox, KBWOZ, ER# 359, April 
2018 

Dave Ishmael, WAGVVL, ER #337, June 
2014 

Dave Ishmael, WAGVVL, ER #55, 
November 1993 


AWA John Rollins CW event: 

http://www.antiquewireless.org/john- 
rollins-memorial-dx-contest.html 

Novice Rig Roundup, Now Active on 

Monday nights: 


http://novicerigroundup.org/ 
When: Every Monday in the US, from 


sunup on the east coast, to midnight on the 
west coast. 


Where: Suggested 7100-7125 kc, 3550- 
3600 kc. ER 
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ER #1— 30 Years Back and Forward: 
An Epilog to My ER #360 Article 


By David Kuraner, K2DK 
7764 Rockford Rd. 

Boynton Beach, Florida 33472 
k2dk@frontier.com 


Most ER articles are written many 
months prior to publication. Now as | 
write and rewrite this epilog, it is only a 
few weeks away from the anticipated 
publish date. I can now update and 

reinforce my predictions of the future 
and paint a more accurate picture. People 
itis happening NOW! And this is having 
unexpected effects on equipment values. 

First, let me say that I tried to replace 
boards in my FT-1000MP only to give 
up as I would have had to completely 
remove everything from the front panel 
and ribbon cables started to disengage. 
Conclusion was I could damage more 
than I would be possibly fixing. I 
buttoned up the radio and everything 
worked including what I was trying to 
fix! Thank you Goddess Electra! 

I found a “DC” only working FT-990, 
loaded with all IF filters being offered for 
parts. The internal AC PS was fried. At 
a cost of several hundred dollars less than 
the unit I bought (which I believed at the 
time to be a great bargain) and was 
damaged in shipping last summer, I 

thought it would be nice to have some 
spare parts around. Well ER readers may 
remember the series I wrote about 
broadcast rigs and an article discussing 
the DX-100 upgrades. I wrote about the 
fact that I bought several for parts but 
discovered most could be easily repaired 
and back in service. This radio needed a 
carrying handle and meter back light 
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bulb. Less than $40 from parts off eBay 
and this FT-990 was fully functional 
being powered by an external DC PS. | 
do not intend to have FT- 990s take over 
as the DX-100s did about a dozen years 
ago. 

The Economic Zinger 

Currently produced transceivers (some 
Software Defined Radios —SDR) with 
street market prices under one thousand 
dollars perform just as well if not better 
than 10 year old FT-1000s, Icom 756s or 
similar devices. These cost during their 
time new, from two to four thousand 
dollars about 10 or more years ago. A 
used device with no manufacturer's 
support just cannot command the often 
same asking price of a new unit. Current 
radios with similar or more functions, 
exotic displays and superior performance, 
and having no need for additional filters, 
software upgrading and under warrantee, 
are street priced around one thousand 
dollars new. And recent internet auctions 
confirm this. 

So the market value now of used 
transceiver models made between 10 and 
25 years ago is dropping. Meanwhile our 
cherished vacuum tube radios are still 
tending to appreciate in value. This is if 
you can find the specific model you are 
looking for and get it delivered. I have 
not seen a complete and working DX- 
100 being offered anywhere in recent 
months. What is being offering are parts 
from the DX-100. And many large heavy 
devices are being offered with local pick 
up only. It’s just too expensive to ship or 
an aging seller simply cannot lift the 
device. I cannot lift a one hundred pound 
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DX-100 without removing it from the 
25 pound steel cabinet. There is a reason 
we call them “boat anchors.” 

China vs. Japan 

Well maybe Japan figured out they 
could manufacture in China or Taiwan 
cheaper? A beautiful HF SDR (QRP) 
transceiver from China— no brand name 
— — makes one wonder when supplied 
with a Yaesu branded hand mike made in 
Taiwan. This one is a completely built 
and functioning device originally 
designed by Chris, MONKA and sold as 
a kit. (See photo in ER #360 May 2019, 
page 7.) 

Heathkit would take a tried and true 
design and make it into a kit. The Chinese 
have done just the opposite! A kit designed 
SDR with open public software is now 
being marketed completely built and 
tested. Those who have reviewed it on 
the internet claim it performs as well as 
any SDR radio on the market today. I am 
truly amazed at its performance with 


what I believe to be version 6.0 software. 
Software is readily upgraded. Various 
versions are available with the model 
numbers of RS-918, RS-958B and RS- 
978. The only physical difference of 
significance I noticed was between the 
58B and 78. The internal rechargeable 
battery (4000 mAH Li-ion) seems more 
accessible. 

Yes the unit has its own internal battery, 
can operate from a separate 9-15 V DC 
source and can output over 10 watts of 
CW, SSB, digital modes, FM and reduced 
AM. It covers all HF bands and has a 
spectrum/waterfall display. All filters, 
mode, DSP, power level as well as many 
other functions are intuitive and front 
panel selectable. 

Weighing just about 2 pounds with 
the battery, this is a fun go anywhere 
device. But it is not a toy. I am seriously 
considering using this as a mini-home 
station (perhaps the term should be 
micro) with either a HB or other linear 


Six decades of change: Left G-76/AC PS and RS-958B SDR, Right on 
top of MFJ tuner is the IC-7300 latest SDR and the IC-706. 
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amp —vacuum tube based of cause. And 
oh yes the price — $400-550 depending 
on model or shipping costs. 

So now the pressure is really heavy on 
the street value of the “modern” 
transceiver from 30 years ago and newer 
as ER began publishing in May 1989. 
This can only further decrease their value 
and make some beautiful but now 
obsolete and originally quite expensive 
devices available at rock bottom prices. 

Sounds familiar does it not? In 1989 
those now vintage vacuum tube based 
radios, increasing in value today, were 

available at rock bottom prices. And many 

of these so called “modern” devices are 
perfectly usable on AM. I recently briefly 
spoke with Don Chester (K4KYV) on 
3885. I was using the FT-1000MP into 
a Clipperton L linear and received good 
signal reports with my hidden wire in a 
tree 20 feet above ground. | use the linear 
at reduced power to provide protection 
to the transceiver’s final transistors. We 
all know what happens if the finals blow 
— pretty and expensive door stop! 

But Wait! Another Variable: In recent 
weeks and months extremely large estates 
have been offered at auction from famous 
or infamous collectors. We are saddened 
to note the sudden passing of “Vortex 
Joe” Cro, N3IBX. It was joked that any 
ham rig with a vacuum tube and within 
500 miles would eventually be sucked 
into his basement, garage, outbuilding, 
kitchen, den, bed room or bath room. 
This is a slight exaggeration but not by 
much! RIP Joe. It would not surprise me 
if instead of candles, 807s were lit at the 
wake. Joe would have loved it! 

Fifteen years ago I visited Joe and his 
basement with rigs piled more than 
shoulder height in long lines. You were 
walking through a canyon — correction 
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canyons — afraid you might start an 
avalanche and be trapped never to be 
heard from again. This is not an 
exaggeration! 

The same auction house that several 
months ago started to offer just SOME of 
Joe’s equipment is advertising another 
truly massive estate in multiple sessions. 
Each session appears to list about 300 
lots. Several items are often grouped 
together in one lot. Only problem if you 
win the bid is that the buyer has to pick 
the items up locally or arrange for packing 
and shipping. Travel expense or shipping 
can far exceed the original winning bid. 
What is really interesting to note is that 
some lots seem to have reasonable bids 
while others go un-bid or for one or two 
dollars by the same bidder (who may be 
local). 

With all this vintage equipment 
suddenly offered in a very close time 
frame, the market may not be able to 
accommodate this influx. Aside from 
drastically reduced prices, many items 
could wind up unwanted in landfills. 
Many long time ER readers may 
remember the article I wrote about a 
dozen years ago about why we collect. I 
lamented about the fact that some 
valuable collectibles go to other collectors 
while others could go to landfills because 
of ignorance of value. But what if there is 
no longer value in retaining a former 
collectible? I guess it would rejoin its 
original owner in Ham Radio Valhalla. 


Lt 
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CARTOON OSL CARD ROUNDUP 


For our newer subscribers, the “Cartoon QSL Roundup” is a fairly new column 
that’s intended to showcase cartoon QSLs from years past. 

We encourage you to share some of your favorite cartoon QSL cards to sustain this 
new column. Vintage cards (over 20 years old) are preferred. Cards can be black and 
white or color. Scans as attachments to emails are preferred to avoid the risk of losing 
your originals. For best results, scan your cards at 200 or 300 DPI and save them as 
JPEG files. Try to give each card a unique name (avoid default file names like scan 001, 
scan 002, etc.). Then email them to: Ray¥@ERmag.com. Or, if no scanning equipment 
is available, send them to my post office box. We will scan them here and return 
promptly. Sharing some of your favorite cartoon QSL cards will be appreciated by all 
our ER readers. For readers that have already submitted cards, please be patient, we will 
run them as space permits! 
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BILLY CHRISLEY 
6874 COYOTE RD. ~* J 
LAS CRUCES, NM 
USA 88012 

DONA ANA COUNTY 


og 
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While not exactly a vintage card, Billy Chrisley has certainly captured the spirit of 
many vintage cartoon cards with his card at WNS5KNY! 


ER 
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Article Update 


Hello Ray and Dear Mr. George Misic, 


In the April 2019 issue of the ER 
(#359), the article about mechanical 
filters from Kokusai Japan was really 
intriguing. I did not know Japan made 
mechanical filters that were exported to 
the US when Collins made filters that 
were readily available in the US. 

I once did possess the Kokusai 
mechanical filters but the image on the 


This is the example of equipment using the round s 
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article was rectangular and was different 
from the round one I once had, so I made 
a little bit of web research: 

Mine was round shaped. (Please find a 
photo attached.) 

Kokusai seemed to produce actually 
two types of mechanical filters and my 
round type was an old design intended 
for tube applications. 


What are the differences inside? The 


following image photos will be useful. 


tyle Kokusai filter. 
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Lo = 
Inside the Round Kokusai Filter Can 


In both case, the disk-and-rod resonant 
systems is same as that of Collins 
(licensed). 

By searching the net, I found that 
Kokusai MF-455-10GZ was the final 
model. I could trace back as late as 1988 
but not sure when they really ceased 
production. This type was used in JRC 
models such as JST-135 and NRD-535. 

What’s inside? Some web resources, I 
understand its resonating scheme was 
changed to the twist bar -and-push rod 
type. I do not know how Kokusai could 
get out of Collins license by this design 
change. 

I found interesting by digging out 


EIS x 7 ~ IL Kokusai MF 


M F —455—-05K 


€ 
SSBA MF-—455—-10K 
% ag M F —455—15K 


& 


New! MF for transistor 
OR ih / 
bIYYAPHAAT AN 

¥ 4,950 


The Japanese language version of CQ 
magazine carried an ad for Kokusai 
filters in the April 1964 issue. 


different resonant schemes of various 
mechanical filters, which could possibly 
be the theme of future article by ER 
contributors. 

Best regards, 

Hiroshi Ogawa 


Tokyo Japan 


Inside, the Kokusai filters seem to be the same disk-and-rod construction as the early 


Collins filters. 
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filter. 
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The Yaesu FRDX 400 used the horizontal style Kokus 
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The Linc Cundall Memorial CW Contest and the 
Bruce Kelly Memorial 1929 QSO Party 
Results and Comments 


By Joe Fell, W3GMS 


josephfell@verizon.net 


Activity was great this year. Our 
Wednesday through Thursday and 
Saturday through Sunday seems to suit 
everyone well. Next year this event will 
be moved one week later in order to get 
around a major RITTY contest which 
created some consternation! 

This contest is designed to favor those 
using low power equipment available 
during the time period from 1950 and 
earlier. Multipliers are given for power 
and age of gear. Remember, all the AWA 
“On Air” events are open to everyone. So 
please, get on and have fun and remember 
to send in those log sheets so everyone's 
score can be counted. If you’re able, send 
in a picture of your station used during 
the event along with your Soapbox 
comments, so it can be put on the AWA 
web site. 

For all the detailed Logs, Pictures and 
Soapbox comments, please visit the AWA 
Web site at: 

http://www.antiquewireless.org/2019- 
Ic-event-results.html 

The top 5 scores this year in the Linc 
Cundall event are below. 


Our event coordinator, Tim (W1GIG), 
had this to say about this years event: 


“..28 logs came in and judging from the 
number of stations participating and the 
reports a good time was had by all. 
Congratulations to John Bogarth, N2BE. 
He set a new record for stations worked and 
for total points! All that and he never went 
on 160. We had 8 stations operate 160M 
this year. On an overall basis there were 8 
scores above 200 points and 9 more between 
100 and 200. Conditions were variable, 
but these folks certainly took advantage of 
what they found. The tail gunner was 
K7JAQ who was not able to work any one, 
but sent in a report anyway. He had such a 
fine time that he will be back next year, so 
look for him. Most of the 1929 and earlier 
transmitters in the Bruce Kelly are also 
popular in the Linc Cundall event as they 
qualify as low power and pre 1950.” 


N2BE TBS-50 & BE-779A. 486 
W3GMS TBS-50 & HQ-120 Hi 
K@SM/2 42 Oscillator & HB Regen 264 
KBOHXL Hartley MOPA & Mod RX 262 
W1ZB 6L6 and ARC-5 &SX-25 213 
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This is John’s (K7JAQ) beautiful TCS equipment that he attempted to use in this 
year’s event. Look out for John next year, when he has this gear optimized into his 


antenna. 


Bruce Kelly Memorial 1929 QSO 
Party Comments and Results 


The 1929 Bruce Kelly Memorial QSO 
party this season was lots of fun with 
great participation. Remember, one needs 
to use a transmitter that either is a clone 
of something 1929 or earlier or an 
original. 

Congratulations to our winner, Andy - 
K@SM/2 took top honors achieving a 
QSO count of 55 contacts. The Top Five 
scores this year were KOSM, K4JYS, 
N2BE, in fourth; KBOHXL and W2LB, 
and in fifth, NSYE and W8PU. I want to 
especially thank Paul - KOPK who 
operated with Bruce Kelly’s former call, 


W2ICE/@ this year. Paul did a great job 
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by working 53 contacts! We also had a 
good showing for the most Miles-Per- 
Watt award. The winner was George - 
N3GJ, at 312 MPW. Congratulations 
George, on your 7 Watt transcontinental 
contact with VE7SL. 

Here are just a few of the many 
“Soapbox” comments we received this 
year. Some editing has been done in 
order to reduce print space. 

WA3IJT - This was my first BK contest 
after planning to get on for a long time! 
I finally build a Hartley with a #27 tube 
last January, and was pushing it to 11 
watts input and about 4 watts out. I was 
also using an old code practice key from 
what looks like the 30’s. I was happy the 


contest was moved back to November. 
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This is a W8PU 40 meter Hartley rig, a beautiful homebrew transmitter. 


KOSM/2 - Top band is the hot band! 
The activity times for 160 worked out well 
and made for a critical mass to keep things 
active the second weekend. 

KBOROB - I had my usual good time, 
and just love those charming signals from 
the ether. Of special goodness was having 
the new enthusiastic ops on the air. This 
was my 20” year. 

Part of the fun with our 1929 QSO 
Party is to hear all the unique-sounding 
rigs as they did in the 20’s! If you have 
never operated this event, start collecting 
parts to build a self-excited oscillator 
transmitter. A reference design can be 
found on the AWA web site under the 
details for the Bruce Kelly event. 

To see the full score card, soapbox 
comments and pictures, please visit the 
AW Adiiweb 2 sitec) 4an elohtipsiy 
www.antiquewireless.org/2018-bk- 
results. html 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


a 


| monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 

to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@- DEADLINE for July 2019 is Fri. , June 21! 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Collins 75A-4 Receiver. 
Beautiful, great working radio. Performs 
Perfectly. | purchased this receiver from 
the original owner 40 years ago. Perfect 
cosmetic condition, no scratches 
anywhere. Has all 3 filters. Mid-45 serial 
number. $800. Ed Fluehe, WA7DAX, 529 
E Moss Creek Dr, Salt Lake City, UT 
84107, 801-598-9217 


FOR SALE: Collins transceiver RT-91/ 
ARC-2 without dynamotor, pickup only, 
$95, as is. Toshi Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
jaiftc @ hotmail.com 

FOR SALE: Collins transmitter ART-13 
without dynamotor, pickup only, $190, as 
is. Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 jaiftc @ hotmail.com 


FOR SALE: Raytheon RK20/VT137 
transmitting tube filaments checked good 
-make offer shipping-Larry N6ppo email 
mugbolster@ gmail.com 

FOR SALE: For Sale: Vietnam Telephone 
Sets TA-312/PT, TA-1/PT, Handi Talki 
PRC-6. Bill, WildBillKOIKP @ aol.com, 303- 
229-4611 


FOR SALE: Collins URR-388 Receiver, 
excellent cosmetics and electrical. $295, 
you pick-up in Sacramento area, CA. Burl, 
W4BUJ, 530-346-8713 

FREE:—You pick up—25 years-plus: QST, 
World Radio, Call Books. Bob Lackey, 
W4QBE, 1252 Worley Creek Road 
Lakemont, GA B0UD52 
bilackey @ windstream.net 

FOR SALE: Three RF power amplifiers: 
ENI300L, IntraAction PA-4 & PA-10. Jason 
Harvey, jharvey @library.rochester.edu. 
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SACRIFICE: Japanese manuals for Trio 
TR-599 receiver and TX-599 transmitter, 
just pay the postage. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After 6 PM EST 


FOR SALE: Parting out RCA BTA-250L & 
Elcom/Sparta 707 (1kW) AM transmitters. 
Dennis, W7TFO, 
dennisgilliam@gmail.com or 602-710- 
0803 

FREE: QST’s: 1948-1961, most complete 
years, most good condition. Just pay 
shipping. Ron Lockwood KBiJHW 78 
Pond Rd. Mt. Vernon, Me 04352 207-293- 
3150 rlclwood @roadrunner.com 


FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 

FOR SALE: SSB Adapters for Collins 514, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
radio @treetopcircuits.com 
www.treetopcircuits.com 613-449-7931 
FOR SALE/SWAP: Handbooks: ARRL, 
RSGB: Editors & Engineers; Catalogs: 
Allied, Lafayette, B.A., Walter Ashe, WRL; 
Magazines: QST, 73, CQ, Ham Radio, 
Popular Electronics, Radio News. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 1hDX: Available from 
www. islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 
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W9IDYV’sAmateurRadioSymposium 
July 19-21 Slidell, Louisiana 


NewVenue-ExpandedTopics-Boneyard/ 
Tailgating 
Interested in the full spectrum of vintage HF SSB/AM radiorig 
restoration, electron tubes, homebrew rig construction andeven SDR? 
Looking forjust a good old-fashioned summertime hamfest/boneyard? 


Oran XYL-sanctioned opportunity to visit New Orleans and the National 
| World War II Museum? 


Here’s a can’t-miss event, just for you. 
Beginning on July 19", a full two-days of technical and homebrew 
equipment seminars await you, coupled with an exciting Slidell hamfest 
hosted by the Ozone Amateur Radio Club (www.w5 sla.net). 

Current forums include: 

¢ Receiver Performance Verification and Enhancement, Rob 
Sherwood (Sherwood Engineering); 

Low Noise Antennas for 160/80M Dxing, Ted Saba KN5O0 

The Elusive Collins S-2 Line, David Beckler (NOSAP) 
Restoring the Cosmophone 35, Nick Tusa (K5EF) 

The Drake TR8 Prototype Saga, David Assaf (W5XU) 

High Performance HF Amplifier Construction, Ron Scalise 
(WASZFP) 

SDR and Amateur Radio, Emile Diodene (KESQKR) 

¢ SDR Design Ideas, Carl Fedrowisch (KGSNXY) 

Plus: The How’s and Why’s of Buck-Boost Transformers; DX-pedition 
Planning; Vintage Radio Restoration Hints; and more! 

The forum agenda continues to grow, so please visit the Central 
Electronic website www.ce-multiphase.com for details. Host hotel and 
National WW-II Museum discount information is on the website. 
Register for these forums today! 


Central Electronice, Tue. 


1247 W. Beimont Ave. Chicago 173, Illinois 
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Bid Now! Online From Anywhere 
HAM Radio Auctions 


lar ni a os Cade 


¥ 


Online Only Auctions in Multiple Sessions 
Complete collection of HAM radios belonging to Dr. Harold Guretzky. This is 
the beginning of a series of sales. Items include Sunair amplifier; Johnson Viking 
Adventurer transmitters; Collins components; Gonset receivers; JRC receiver; 
Eldico components; Barker & Williamson (B&W) transmitter; RF Communications 
transceiver; Clegg transceivers and more. 

Preview available Monday-Friday 9am -3pm by appointment only or online 24 

hours. Shipping can be arranged. Complete details & photos: 


AAR t ; 
auctions.coOom 
Absolute Auctions & Realty, Inc. @ 45 South Avenue ¢ Pleasant Valley, NY 12569 Gq) ew 


a A 3 : : 
mee Phone: (845) 635-3169 @ info@aarauctions.com ¢ AARauctions.com ¢ AARbids.com 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O00O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, sDavyion OH, ~ hittp:// 
TomsAntiqueRadioRepair.com 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C- DIN-FME-N-SMA-TNC- 


Attenuators-Loads & Terminations- Component Parts- 
Hardware-Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 

WANTED: AC Power switch for 
Hallicrafters HT37 or HT32. Jim Alexander, 
K@HIP, ealexand@cswnet.com 
WANTED: Three OC3 Rectifier Tubes. 
Herb, K9GTB, 1727 S. Rodgers Ave, Alton, 
IL, 62002 1-217-851-1285 

WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 
WANTED: Henry 2K parts unit/project rig. 
Contact Ron: ab5wg @satx.rr.com 
WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hifi amps, circa 1958. Mike Zuccaro, 
858-271-8294 

WANTED: Collins 4:1 Vernier Knob, 
complete. Roger, w7kvt@centurylink.net, 
503-632-3289 

WANTED: Book by Bruce Vaughan, 
“Surviving Technology.” Dave, W6DHK, 
805-909-9007, leave msg, 
dkiech @sbcglobal.net 
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WANTED Gonset G-76 AC Power Supply 
Mode; 13349 in ANY condition. Bob Davis, 
Al4GE, 334-275-8292 
beepbeep49 @ bellsouth.net 
WANTED: 75A-1 for restoration. Any 
condition, non-working OK. Roger, 
w7kvt@centurylink.net. 503-623-3289 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: 500 Hz Dave Curry Longwave 
Products filter for R3890A. Roger, 
w7kvt@centurylink.net, 503-623-3289 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 


RadioArtistry @ gmail.com 


WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
bias 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
Toes. 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGM, 13906 N Minihdoka 
Trail, Spokane, WA 99208, 509-468-2502, 
magnuson @mac.com 

WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73@ gmail.com 
WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 
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WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 


Papers, Second Edition.” 
daveg3uur @ gmail.com 
WANTED: Early Hewlett-Packard 


Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: ARC-5 transmitter racks MT 
eae eo, 7. oleVe, KeDK], 
skeller53@ gmail.com, 718-405-8378 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


Hayseed Hamfest LLC 
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CAN CAPACITORS F 


can-caps.com 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 


preamplifiers and program amplifiers. 
Rod, W5CZ, 


rodperala@ aol.com 


303-324-2725, 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltimeter),..........rcvvsscessorssssreesseecsees 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
dasosee sosarsoveeseao 44.05 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


Series 1 * Disk } 
R.L. Drake Co. 


information can be in one place and you 


System, 


Requirements: 
Any computer with 
Adabe Acrabot Reader®. 
Performance vill vary 
depending on speed of 
(he computer, 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
- www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
| David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


e World Class 


Your Resource for * * Collins Radio * * 
(ESS (EW (EN FN 


Collins Collectors Association 
IRS 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


SZ 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 
1 hour, $39.95 
2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Priority shipping within the US is $7.50 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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COLLINS 
Includes A 
2./MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


__N3ZI Universal Digital VFO 1000 


DIGITAL VFO tedeih 2 S-LINE & DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


Electronic Sp: 


Bs cis, 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Hallicrafters SBT-22, SBT-100, 
OPS series, or Village Radios. Also 
seeking anyone familiar with Scientific 
Radio Systems SRS-370. Bob, 
w9ran @arrl.net 

WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 
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WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 
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—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 


Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 


stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

@ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 
All of the Collins compendiums are produced in nice 3-ring binders. 
UPDATED MAY 2019! Collins 75A-4 Modification and Service Compendium: All the factory 
service bulletins from Collins Radio Co., Collins Addendum info not in the Service Bulletins, and 
new articles never published in Electric Radio. Plus all the articles printed in CQ, Ham Radio, QST 
and ER over the last 45 years, now 159 pages, many in color. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
WG ks, On. 22 Stace hh peeodalde......:....... 08 eens $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 


phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 


advertising. ----------------------------------------------- 2-2-2 nnn nn nn nn nn nnn nen en nn enna nnn enen nn nn ne nenene $25.95 - 10% = $23.35 
Volume 1 of Crystal Clear by Maurice Siever-:----------------------------n-0nnnannnnnnnnnnn= $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 


with many illustrations in full Color.--------------------------------0n-c0nnenenennnnennnno== $36.00 - 10% = $32.50 
Practical Radio Repair, Volume 12° .20.f.iici cle cosscnnntenesenneenesacensseaesoneasceaueseseusssebescuinens $26.95 
Practiogs Radio Repairs: VOlUME 22 sisccesssip ccc lccaven, caeeudesnmees opntennsasenencsteusentecaiectussiusyunsoen $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
wana nen eneeenn anne cn nnnnnnnnnnnnennnnnnnnnnnannnnnnnnananennnnnnannnnnannnannnnennnnnnnannanannnnaanannncanenannnnannnanann S25, 95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ..............:006 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ---------------------------------------------=~ $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.-----------~---------------------------------=-nnnnn nnn nnnnnn nn nnnnennnnnnnnnnnnannnnnannanannananmnnnnman ane $26.95-10% = $24.25 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th 
edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more like an ency- 
clopedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. Includes 
many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------ $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
andeolssmeniuoningsadio communications ofthe day. --cgge-=--------2--—-2-------=-asanwcnmennnnnarnmanmane $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
See ee atte telat latattatatatatatalatatalaiatetalalatataiaiaiatala $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


Call Today! 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Looking for information from 
owners/users of the RCA AVT-112 light 
aircraft transmitter for follow-up to my 
AVR-20 ER article. Please contact me if 
you own or have experience with this 
transmitter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com Thank 
you, Joe Long, WA2EUT. 
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WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 


1096; Rhigley599@aol.com Thanks 
Roger w8crk 


WANTED: Looking for information from 
owners/users of the Drake Model 2-LF 
VLF converter for ER article. Please 
contact me if you own or have experience 
with this converter. Phone me before 
8:30PM Eastern time at 607-754-2848 — 
leave message and | will return your call, 


or email me at wa2ejt59 @stny.rr.com. 
Thank you, Joe Long, WA2EJT 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Licensed atleast 25 years ago and licensed today’? 


Then you should join the 


Quarter Century Wireless Association, Inc. 


To Join or Renew visit: 
http Jimnanw.gqcwa.orgijoin-renew.php 


For more information please contact 
; om@qcwa.org 


DESIGN BUILD 


1S50V 


2.5 mH 
ZL = 7150 


The Art and Science 
of Building with 
Thermatrons 


Grayson Evans 
TAZZGE/KI7 UM 
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Subscription Information 

Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 : 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 


Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Hae: 


N\ “Electric Radio 
PO Box 242 
Bailey CO 2a 
80421-0242 “aia 


5 e 
P ees eS 


wit “= 


01/20 
James Beyer 
6213 Countryside Lane 
Madison W! 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


USES ARES AE NESS J 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 of 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


